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TO ALL WHOM IT MAY CONCERN: 

Be it known that we, Dong Ho Lee, a citizen of the Republic of Korea, 
residing at Hyundai Apt. 807-401, Yatap-Dong, Bundang-Ku, Seongnam-Shi, Kyungki- 
Do, Republic of Korea, and Noh Yeal Kwak, a citizen of the Republic of Korea, residing 
at Hyundai Jeonja Sawon Apt. 104-1501, 441-1, Sadong-Ri, Daewol-Myun, Ichon-Shi, 
Kyungki-Do, Republic of Korea, have invented a new and useful Method Of 
Manufacturing A Semiconductor Wafer, of which the following is a specification. 



METHOD OF MANUFACTURING A SEMICONDUCTOR WAFER 



BACKGROUND OF THE INVENTION 

5 

Field of the Invention 

The present invention relates to a method of manufacturing a wafer used to 
manufacture semiconductor devices, and more particularly, to a method of 
manufacturing a semiconductor wafer capable of manufacturing high-quality 
10 devices by shortening time taken to manufacture the wafer and improving the 
concentration of an impurity. 

Backgrownd of thg Related Art 

Recently, as semiconductor devices become rapidly ultra-higher integrated 
15 and the hole of the wafers become rapidly larger, a technology to improve the 
quality of the wafer for manufacturing the semiconductor devices becomes an 
important problem. If there exists even the minimum of an impurity, lattice defect, 
and the like in the wafer of a device-driven region, it is required that generation of 
these impurity, lattice defect, etc. be prohibited or removed in a process of 
20 manufacturing the wafer since they greatly affects electrical characteristics of the 
device. 

In a prior art, the impurity, the lattice defect, and the like existing in the wafer 
were removed using internal gettering through three step annealing processes, as 
shown in FIG. 1. 
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There are a large amount of supersaturated oxygen in a single crystal silicon 
wafer grown by Czochralski method. Therefore, in order to diffuse oxygen 
existing on the surface of the wafer, the wafer is loaded into the furnace and is then 
annealed at a temperature of 1000 - 1200 °C for 1 ~ 2 hours. Next, the wafer is 

5 annealing at a temperature of 650 - 850 °C for 3 - 10 hours to form a nucleation site 
at a region deep into the wafer. Thereafter, if the wafer is annealing at a 
temperature of 900 - lOOO'C for 1 - 4 hours, oxygen precipitation material, an 
metallic impurity, or the like are trapped in the nucleation site, so that a defect layer 
is formed at a region deep into the wafer. 

10 As described above, in the prior art, the concentration of oxygen in the 

device-driven region is controlled by forming a defect layer in which the oxygen 
precijpitation material, the metallic impurity, etc. are gettered at a desired region of 
the wafer, i.e. outside the device-driven region through three-step annealing 
processes of high-temperature, low temperature and medium temperature. At this 

15 time, the size and location of the defect layer may be artificially adjusted depending 
on the annealing temperature and time. If the conventional method is used, 
however, there is a disadvantage that the productivity is low since many annealing 
steps are required, lots of time is wasted and lots of time is also taken to 
manufacture the wafer. 

20 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is contrived to substantially obviate one or 
more problems due to limitations and disadvantages of the related art, and an object 
of the present invention is to provide a method of manufacturing a semiconductor 
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wafer by which a defect layer is formed through two-step processes consisting of 
low-temperature annealing and rapid thermal annealing. 

In a preferred embodiment, the method of manufacturing the semiconductor 
wafer according to the present invention is characterized in that it comprises the 
5 steps of annealing a wafer at a low temperature in order to form a nucleation site at 
a region deep into the wafer, and performing rapid thermal annealing process so that 
oxygen precipitation material, metallic impurity, etc. is trapped in the nucleation site 

In the above, the low-temperature annealing process is performed at a 
temperature of 650 ~ 850 "C under nitrogen (N2) atmosphere for 3 ~ 10 hours. Also, 
10 the rapid thermal annealing process is performed at a temperature of 1000 - 1200 °C 
under nitrogen (N2) atmosphere for 10 seconds ~ 5 minutes. 

Further, the method further comprises the step of before the low-temperature 
annealing process is implemented, performing high-temperature annealing process 
in order to diffuse oxygen existing on the surface of the wafer toward the outside. 
15 Also, the low-temperature annealing process is performed at a temperature of 1000 
- 1200"C under dry oxygen (O2) atmosphere for 1 ~ 2 hours. 

Additional advantages, objects, and features of the invention will be set forth 
in part in the description which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the following or may be learned 
20 from practice of the invention. The objectives and other advantages of the 
invention may be realized and attained by the structure particularly pointed out in 
the written description and claims hereof as well as the appended drawings. 

In another aspect of the present invention, it is to be understood that both the 
foregoing general description and the following detailed description of the present 
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invention are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 



BRIEF DESCRIPTION OF THE DRAWINGS 

5 The above and other objects, features and advantages of the present invention 

will be apparent from the following detailed description of the preferred 
embodiments of the invention in conjunction with the accompanying drawings, in 
which: 

FIG. 1 illustrates a process for explaining a conventional method of 
10 manufacturing a semiconductor wafer, and 

FIG. 2 illustrates a process for explaining a method of manufacturing a 
semiconductor wafer according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

15 Reference will now be made in detail to the preferred embodiments of the 

present invention, examples of which are illustrated in the accompanying drawings. 

FIG. 2 illustrates a process for explaining a method of manufacturing a 
semiconductor wafer according to the present invention. 

1 Step : A single crystal silicon wafer grown by Czochralski method is loaded 

20 into a furnace. The wafer is then annealed under a nitrogen (N2) or dry oxygen 
(O2) atmosphere at a temperature of 1000 - 1200 A for 1 ~ 2 hours so that oxygen 
existing on the surface of the wafer is diffused into the outside. Thereby the 
concentration of oxygen on the surface of the wafer is reduced. At this time, the 
concentration of oxygen has distribution in which the concentration of oxygen is 
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gradually increased in a direction of the wafer depth. 

2 Step : The wafer is annealed under a nitrogen (N2) atmosphere at a 
temperature of 650 — 850 A for 3 - 10 hours, thus forming a nucleation site at a 
region deep into the wafer. At this time, the critical size of created precipitation 

5 material is varied depending on the concentration of oxygen decided by the 
annealing process in Step 1. The critical value of the precipitation material has 
distribution that is gradually reduced in a depth direction of the wafer. 

3 Step: The wafer is experienced by rapid thermal annealing process under 
nitrogen (N2) at a temperature of 1000 - 1200 A atmosphere for 10 seconds ~ 5 

10 minutes, so that oxygen precipitation material, a metallic impurity, or the like is 
trapped in the nucleation site, A defect layer is thus formed at a region deep into 
the wafer. During the rapid thermal annealing process, a step-up temperature rate 
is 30 ~ 200 *C /sec, a cooling rate is 200 - 100 *C /sec and the flux of nitrogen (N2) 
is 1 ~ 20slpm. 

15 In other words, as a result of comparing a case that the wafer is annealed at a 

temperature of lOOO^C for 1 hour with a case of the rapid .thermal annealing at a 
temperature of 1050 °C for 30 seconds, it was found that an oxygen gettering effect 
is similar. In case of the rapid thermal annealing, however, the defect layer is 
formed more at more deeper region. Therefore, the concentration of the impurity 

20 on the surface of the wafer is lower than a case annealed in the fumace. 

Further, according to the present invention, oxygen existing on the surface of 
the wafer is diffused toward the outside or gettered to the defect layer through the 
three-step rapid thermal annealing processes. Due to this, the first annealing step 
ma be omitted. 
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As described above, according to the present invention, the nucleation site is 
formed in the region deep into the wafer through the low-temperature annealing 
process, and oxygen or precipitation material, the metallic impurity, or the like is 
trapped in the nucleation site through the rapid thermal annealing process. 

5 Therefore, the present invention has advantageous effects that it can lower the 
concentration of the impurity on the surface of the wafer and thus improve the 
reliability of the device, since the gettering effect is improved using the rapid 
thermal annealing process. Further, the present invention has an advantageous 
effect that it can reduce the annealing steps than the prior art and thus improve the 

10 productivity of the device. 

The forgoing embodiments are merely exemplary and are not to be construed 
as limiting the present invention. The present teachings can be readily applied to 
other types of apparatuses. The description of the present invention is intended to 
be illustrative, and not to limit the scope of the claims. Many altematives, 

15 modifications, and variations will be apparent to those skilled in the art. 
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